
Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
1 of 48 



32b 



f32 

A. _ 

SENSING UNIT 10. 




CONTROLLER SUBSYSTEM 12 



MEMORY 




LOGIC 




MICROPROCESSOR 


12b 




12 c 




12a 













A/D 




, A/D 




A/D 




A/D 


12d 




12d 




12d 




12d 


















REMOTE 
) | DATA' . 
^ ( , J TRANSMIT 
^ <f; SECTION 1 
I 22 



I 



16d- 



30a 



PREAMP 20 



SPEED 
SENSOR 
Ha 



PREAMP 20 




PREAMP 20 


AIRTIME 




DROP DIST. 


SENSOR 




SENSOR 


Kb 




He 









PREAMP 20 



POWER 
SENSOR 
Kd 




FIG.1A 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
2 of 48 




V^58 



45 



DATA UNIT 50 



DATA > 
RECEIVE 
SECTION 
56 



30a^ 



55 



BATTERY 30' 



'30a' 



3 Oa' 



MICROPROCESSOR 
53 



55 



! MEMORY 
I 5pb 



1 DISPLAY 
52 



55 l__ I 



55 



ON/OFF 
24a 1 



USER INTERFACE 24 1 



24b 1 1 


24b 1 1 


24b'| 





30a" 



HEADPHONE 
JACK 
64 




DATA 
RECEIVE 
UNIT 72 



<74 BASE 
STATION 
COMPUTER 



TO INTERNET 84: 



^82 BASE 
STATION 
SERVER 



FIG.1B 




FIG. 2 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
4 of 48 





140. 






144 U A1R 



FIG. 5 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
5 of 48 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
6 of 48 



ACCELEROMETER DATA 

9000 



8000 - 
7000- 
6000 - 
5000- 
4000- 
3000- 
2000 
1000-1 
0 



FIG. 6A 



15 

TIME 



ACCELEROMETR DATA 

x106 




FI6.6B 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
7 of 48 



CO 



T 



CM . 



ZD 
CL 
O 



2: 

o 

to 
to 

U! 

o 
o 
cr 
rx 

< 
cr 
i— 
2: 

UJ 

O 



o 
rvi 

to 



CM 








to 


to 




o 


o 
















o 


o 




tr 


cr 




j— 


i — 




o 


o 




Ld 


UJ 




-J 


—J 




UI 


bJ 














UJ 




o 


o 




~z. 


RFA 




IN01 


UJ 




t— 








2: 


oo 


Q 




Lf) 


21 






CO 



£T to 
O h- 

UJ 21 ^ 

to — 



LL_ 



>• 




cr 




o 








UJ 










Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
8 of 48 



6 



ACCELEROMETER DATA 

5 




FIG. 6 



VIBRATIONAL OR SOUND 
SPECTRUM MAGNITUDE 



SLOWER 



FASTER 



167 




TIME 



SLOWER 



FI6.8 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
9 of 48 







AC 




V) 




U 




O 




O 




cc 


m 


CL 




o 




cc 




o 




s: 





a A A A A A 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
10 of 48 



o 



a 
o 

rvj 



L_4_jfc 



222 




PEED A 
IRECTIO 
ESOLUT 


-1 


rsi| 











2 
o 



to 
o 

CL 
CC 

5 

ZD 
O 

< 




o 

3 

UJ 

> 
cc 

o 



rsj 



u 



it 



! uj 

< IU 0- 

° <8 



ID 



<!22 



<< 

o 2 
UJ o o 
o < o 



UJ 

CL 

CC 



< 

UJ 
X —J 
O U 

£3 



o 
o 

rsi 



7 



O 
I— 
< 

CC 

u 
—J 
> UJ 

5 o 
<C o 
>- < 



O 
rsi 



7 



o 

< 
DC 
UJ 
—I 
UJ 

o 
o 

< 



< 

cc 

UJ 
O LU 

cc o 

Z> O 
10 < 



2 
O 

< 
CC 
UJ 

> Ul 

< o 
UJ o 



2 

o 

< 

DC 
UJ 

^ Ui 

CO < 



o 

o 

rsi 



7 ^TJ 

o 

rsi 



o 

rsi 



o 

rsi 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
11 of 48 




FIG. 11 




FIG. 12 



Direction 




FIG. 14 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
12 of 48 



CONTROL LOOP ft TIMING £££ 



POTENTIAL SOURCE 
503 



INSTRUMENTATION 
AMPLIFIER 50J 



501b 



>501a 500«> v 500b 

FIG. 15 



Magnetic Sensor Electromagnet 

,510 ,511 





Snowboard 






507 









Magnetic Sensor 

510 



FIG. 16 

^_ c 



Electromagnet 

511 



Snowboard 507 

FIG.17 



Snowboard 

530 



! Window 



Package 

522 



520- -O O-521 



Window 



FIG.18 




Direction t 

523- 




FIG. 19 



Package 

522 



window 520' ^521 

FIG. 19 ww °" 



Any. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
14 of 48 



^4- 



cc 

UJ 
1 — 
UJ 

2: 
o 
cc 

UJ 

— i 

UJ 

o 
o 

< 



UJ 
CO 

< 
m 

UJ 



UJ 



1 



O 
vO 



_J 






< 






z: 


—I 




o 


< 




CO 






CO 


3 




Q 




o 




:troni 


\ 
O 
O 


ION 


—J 
< 


CO 

cc 




z 


UJ 


< 


> 


UJ 


o 


z 


o 


UJ 


z 


o 


FAC! 


INOI 




cc 


i — 




UJ 


o 




1— 


z 




Z 


o 




»— 4 


o 





cd 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 




Atty. Docket: 397057 






FIG. 27 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
20 of 48 



LU 

a. 

LU 



I- Q 

oc 
a. < 
i— o 

^ 2 00 1 





a 




3 


a: 




CL 


< 




»— 


o 






m 




O 






LU 


UJ 




o 


ool 

o 

cn| 


IAL0GU 


TERFA' 


z 


z 




< 







UT 






CL 


1 




l~ 






no 


CQ 




lxl 


LU 




O 


31 






o 
o 


if 


cn| 


ANAL 


1NTEI 





UJ 

to 

LU 

a: 

3 
I — 
OL 
< 



CD 

3 ^ O 
O < cn 
o LL 

Zj cc 
< LU 

5g 



Q 
I— OC 

? < 
Q- o 

Z 00 



LU 
3 
O 
O 



LU 
O 

if 

OC 
UJ 



o| 
oil 



<5 



Z CD 

3 < O 

<i> U- °* 

o cn 

< I— 
z 2: 

< ~ 



a 

LU < 

O CD . 
S *0 

< o 



o 

< 

CO 

a- cn 

•v. o» 

Z 00 

.3 

O Q 

hi q 

< - 1 

o CQ 



I 



m 

ID 



< 



LU 
O 

o: 
o 
o 

LU 

cc 



I 



o 
Ql 



uj 

U. CC 

cc < o 
Uj O cn 



0 2 2004 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
21 of 48 



I 



914b 



32 BIT DATA 
INTERFACE 



X 



914a 



CLOCK 



CONTROL 


f 


INTERFACE 





1 



CONTROL 
LOGIC 
912 



MEMORY 
910 



FIG. 31 



[ 



920 



MOTHER- 




12 BIT 


BOARD 




ANALOGUE 


INTER- 




TO DIGITAL 


FACE 




CONVERTER 



L 



922 



ANALOGUE 

SIGNAL 

CONDITIONING 



CONNECTOR 
TO 
SIGNAL 



FIG. 33 



0 2 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
22 of 48 



CO 
cn 



10 
O 

a: 
< 
o 
m 

or 
ui 
i— 
x 
o 

ZD 
< 

LU 

o 
o 



10 

o 
cr 

< 

o 
OQ 

cr 

LU 
I— 

X 

o 

CD 
< 
O 

UI 

o 
o 



) — 








1— 




i — 


o 




o 




o 




o 


\ 




-J 




I 




1 


t A 
VI 




(A 




(A 




CO 


Q 




Q 




o 




Q 






cr 




cr 




cr 


< 




< 




< 




< 










o 




o 


CQ 




CQ 




OQ 




m 


cr 




cr 




or 




cr 


UI 




UI 




ui 




UJ 


i — 




i— 




\— 




i — 


X 




x 




X 




X 


o 




o 




o 




o 


ID 




ID 








ZD 


< 




< 




< 




< 


Q 




Q 




Q 




Q 


UI 




UJ 




UI 




UI 














ZD 


O 




O 




O 




O 


o 




o 




o 




O 


1 




-J 




1 




l 


< 




< 




< 




< 






zzz 










< 




< 




< 




< 



cn 





o 




o 


UI ~ 




cr i- 


o 



CO 
Q 

cr 
< 
o 
CD 

cr 

Ui 



o 

3) 
< 
Q 

UJ 

o 

< 
zz: 

< 



CO 
Q 

cr 
< 
o 

cr 
ui 
j— 

X 

o 

ZD 
< 

o 

UJ 

o 
o 



















cn| 


S- 1 









cn 





UI 


< 


O 


a 








h- 


cr 


m 


TE 


Csl 


zz. 


CO 





o 
cr 
i— * 

O 

o 



UJ 

o 

tr 
ui 



cn 



Csl 

m 
cd 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
23 of 48 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
24 of 48 



X 
i 



o 
o 



X 
I 

z 
z 
o 
o 



o 
z 
o 

< 



X 
I 

I: 
o 



H 



I 



a. 
o o 



< 



o 
I'o 



X 
I 

z 

o 
o 



in 



o 
o 
>■ 



o 

CO 



X 
i 

o ^ 
o 



CO 



X 
I 

z 
z 
o 
o 



X 
I 

z 



oo 



Mi 



o ^ 



Q 

z 
o 



a. 



to 



o M oito 
o -J Q lo 

u. IS £ 

a: z 
> > > o 



CM 



00 



40- 



co 

CO 
vO 

Q 
< 



CM 
O 



UJ 

Ice 



si 



X 
I 

z 
z 
o 
o 



GO 



ID 



O 

z 
o 



o 

< 



<°2 

CM 



+ 




2 



CL 

< 
O 



to 

|cr> LU 

\cc cc 



CM 



5 



o 



J, CL 



LU 

% 



Atty. Docket: 397057 
Inventor: Curtis A, Vock, et al. 
25 of 48 





■ft 



MAR 0 Z 2004 



PRESSURE 
SENSOR 
1002 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
26 of 48 



CONDITIONING 
ELECTRONICS 
1004 



,1000 



ANALOG TO 






DIGITAL 




MICROPROCESSOR 


ELECTRONICS 




1006 


1008 







FIG. 36 



REAL TIME 
OPERATING 
|» SYSTEM (RTOS) 
1010 



A/D CONVERTER 



I 



1008' 



I/O DRIVER 



1012 



I/O DATA 



] 1013 



APPLICATION 



1014 



ALTITUDE | 1016 




1014 



FIG. 37 



Atty. Docket: 397057 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
28 of 48 



I 



-4- 
in 
o 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
29 of 48 



O 



o 

O 







ill 




1— 




LU 








o 




CELER 


NSOR 


o 


LU 


< 


CO 



I 



o 



CO 

o 



o 



o 

O LU 



o 

UJ 



CO 

o 



g 

s 

o 
o 



CO 

o 



o 

o 

LU 



< LU 







o 


CO 




* — * 




Q 




o 








< 






o 


H 




m 






>- 






LU 











> 



is 

o 
S o 

a. 




o 




— ► 


WATCH 
DISPLAY 



CD 



—I 




< 




1 — 




»— « 

o 


CO 


*— * 


o 


o 








o 


o 


1 — 


a: 










o 


LU 




1 


< 


LU 






< 





Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
30 of 48 



1100 



Detector 

1114b 



Controller 

mo 

Transducer f f f g 





Data Unit 




f 1 IvvD 








1112 




\ Watch 






Diode 




11Ha 






Sensor 



1102 



Housing 

FIG 41 



1100a 

Sensing Unit 



150 




10' 10* 

FIG. 43 



Frequency 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
31 of 48 




1202 



1200 



SUSTAINED 
ACCELERATION 



LOW NOISE 
FLOOR 



AIR TIME 
STARTED 



1204 



1203 



POLL ALTIMETER 



HIGH RATE OF 
CHANGE IN Z 



ACCUMULATION 
FOR DURATION 
OF AIR 



POLL GPS DATA 



HIGH RATE OF 
CHANGE IN Z 



ACCUMULATION 
FOR DURATION 
OF AIR 



POLL 
ACCELEROMETER 
DATA 



HIGH RATE OF 
CHANGE IN Z 



ACCUMULATION 
FOR DURATION 
OF AIR 



L 



1206 



END 

ACCELERATION 



RETURNED 
NOISE FROM SKI 



AIR TIME 
ENDED 



FIG. 42 



Atty. Docket: 397057 
Inventor: Curtis A, Vock, et al. 
32 of 48 



FIG. 46 



n 





Digital Signal 


POWER 


— — — J ► 


Processor 1304 T 


► 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
33 of 48 



1401 



i 



1400 



GPS RECEIVER 



BATTERY 



402 



I 



1403 



MICROPROCESSOR 



PERIPHERAL 
INTERFACE 



L 

FIG. 47 



1406 



r 



1404 



RAM 



£ 

ROM 



1405 



r 1500 




1502 



SPEED 




1498 



FIG. 48 



Atty. Docket: 397057 




FIG. 51 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
35 of 48 





TYPICAL AUTO- CORRELATION FUNCTION 



FIG. 53 



BENDING 
WAVE 



COMPRESSION 
WAVE C n 




SKI 
SPEED 
•V 



J-f «-|_ 




FIG. 54 



VIBRATION 
INPUT AT S 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
36 of 48 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
37 of 48 




FIG. 58 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
40 of 48 




FIG. 64 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
41 of 48 





FIG. 67 




FIG. 69 



Any. Docket: 397057 
Inventor: Curtis A. Vock, et aK 
43 of 48 



1920 




FIG. 70 



1922 




FIG.71 



FIG.72 



JTITT1T1 










nrrrrorrm 


+ 1 







1982 




1980 



FIG. 73 



ENCAPSULANT 

ALUMINUM 
STIFFENER 

.ELECTRODE 
^-PVDF 

ELECTRODE 
PVDF 

ELECTRODE 

ALUMINUM 
STIFFENER 



Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 




Atty. Docket: 397057 




Atty. Docket: 397057 




Atty. Docket: 39705T 
Inventor: Curtis A. Vock, et al. 
47 of 48 




m 

co 

CD 



CO 

A 





Q 




Ul 




CC 




ZD 




CO 




< 




LlI 




ZE 




UJ 




















< 




CO 

















o 










UJ 










CO 
















Q_ 




M 


EC. 




RO 




UJ 


CO 


>- 


Q 




T M 


to 




LU 


ANCE 


1— 






cc 


£T 


VI 






•— • 






in 


< 
CO 


ND 




EA: 


1ST 


< 






o 




cvj 

CO 
CD 



UJ 




o 






< 


< 


Ul 




a. 


CO 






cc 


Q 


o 






CL 


UJ 


O 


to 


CC 


< 


o 


m 


CO 

•—4 




< 




Atty. Docket: 397057 
Inventor: Curtis A. Vock, et al. 
48 of 48 



MAR 0 2 2004 S j 



^-3 



3018 
3000 





FIG. 84A 



FIG.84B 





3008 




•3014 

FIG. 84D 



FIG.84C 



FIG.84E 



3000 




3006 



FIG.84F 




FIG. 84H 



3004 



FIG.84G 



